Objectives: Posttraumatic stress disorder (PTSD) and substance use disorders are highly comorbid. Effective treatments are largely lacking. This pilot study evaluated the safety and feasibility of a novel intervention, Concurrent Treatment of PTSD and Substance Use Disorders Using Prolonged Exposure (COPE), in preparation for a randomized controlled trial. Methods: Twenty-two treatment-seeking women with current DSM-IV-TR PTSD and alcohol dependence (AD) were recruited. Participants received COPE. Safety and feasibility were evaluated, as were efficacy-related outcomes: PTSD and depression symptom severity, alcohol use, craving, and dependence severity. Results: No adverse events occurred. COPE was implemented in routine clinical practice. Among the assessed women, 95.8% were eligible to participate. Treatment attendance and completion were higher than in previous studies. Post treatment, all efficacy-related outcomes, including PTSD and depression symptom severity, alcohol use, craving, and dependence severity, were significantly reduced.
P osttraumatic stress disorder (PTSD) is a debilitating condition characterized by re-experiencing a traumatic event, avoiding trauma-associated stimuli, numbing of general responsiveness and increased arousal, and post trauma (DSM-IV-TR) (American Psychiatric Association, 2000) . Lifetime PTSD prevalence has been estimated to be 4.8% to 6.1% in the United States (Blanco et al., 2013; Goldstein et al., 2016) , and 5.6% in Sweden (Frans et al., 2005) . It is approximately twice as high in women as in men in both countries (Frans et al., 2005; Blanco et al., 2013; Goldstein et al., 2016) .
Posttraumatic stress disorder and substance use disorder (SUD) frequently co-occur (Kessler et al., 1995) . SUD is a condition where an individual continues to use a substance despite significant substance-related problems (American Psychiatric Association, 2000) . SUD is characterized by tolerance, withdrawal, and greater substance use than intended, among other aspects (American Psychiatric Association, 2000) .
Posttraumatic stress disorder is an established risk factor for alcohol use disorder (AUD) (Haller and Chassin, 2014; Kline et al., 2014; Walsh et al., 2014) , and is highly comorbid with AUD (Blanco et al., 2013) . The association between PTSD and alcohol dependence (AD) is stronger for women than for men (Berenz et al., 2016) . There are currently no Swedish data on PTSD and AUD comorbidity. Among patients seeking treatment for SUD, from 30% to more than 60% also have PTSD (McCauley et al., 2012) . Individuals with PTSD and SUD tend to have poorer treatment outcomes than those without the same comorbidity (Berenz and Coffey, 2012) , whereas individuals with PTSD and AUD have more severe PTSD and AUD and a higher prevalence of suicide attempts than those with just 1 of the disorders (Blanco et al., 2013) . Improvements in PTSD have been shown to have a greater impact on AUD than vice versa (Back et al., 2006) .
Patients with PTSD and SUD are typically offered treatment for SUD first (van Dam et al., 2012) . Swedish standard clinical practice mimics this: patients first receive treatment for their SUD. They are then required to achieve sobriety, before they are offered PTSD treatment, normally through referral to a different care provider. This strategy is not consistent with research, indicating that PTSD and SUD should be treated in an integrated manner (McCarthy and Petrakis, 2010; Roberts et al., 2015) .
Few studies have evaluated pharmacological treatment of PTSD and comorbid SUD, and none of them have shown results supporting efficacy of the respective intervention (Berenz and Coffey, 2012) . When it comes to psychological treatment, there is very little evidence to support the use of nontrauma-focused psychological interventions for PTSD and comorbid SUD (van Dam et al., 2012; Roberts et al., 2015) . Reviews have found trauma-focused psychological treatment, with exposure-based interventions the most promising (Berenz and Coffey, 2012; van Dam et al., 2012) , and integrated psychosocial treatments and combined psychosocial and pharmacological approaches encouraging (Flanagan et al., 2016) . A recent meta-analysis found that traumafocused psychological treatment given alongside interventions for SUD reduced both PTSD symptom severity and substance use at 5 to 7 months of follow-up (Roberts et al., 2015) . Yet, a common concern limiting the use of traumafocused psychological treatment in patients with PTSD and comorbid SUD is that exposure to trauma-associated stimuli might trigger relapse or result in increased substance use (Riggs et al., 2003; Becker et al., 2004) .
Concurrent Treatment of PTSD and SUDs using Prolonged Exposure (COPE) is a manual-based form of traumafocused cognitive behavioral therapy (CBT) with exposure to concurrently address PTSD and SUD (Killeen et al., 2011; Mills et al., 2012; Back et al., 2015) . COPE is based on evidence-based treatments for the disorders it targets: prolonged exposure (PE) for PTSD (Foa et al., 2013) ; and relapse prevention for SUD (Carroll, 1998) . COPE includes 3 key elements: psychoeducation on PTSD and SUD, and how they interact; prolonged imaginal exposure and in vivo exposure to trauma-associated stimuli for PTSD; and relapse prevention for SUD. All COPE sessions address both PTSD and SUD in an integrated fashion. In vivo exposure is typically included in sessions 3 to 11, and imaginal exposure in sessions 4 to 11. COPE consists of 12 sessions (Back et al., 2015) . Treatment goals pertaining to both PTSD and SUD are defined in collaboration with the patient. Abstinence is recommended throughout the treatment, but goals can also be reductions in substance use.
Concurrent Treatment of PTSD and SUDs using Prolonged Exposure has been shown to reduce PTSD symptom severity without increasing substance use in an Australian population where most participants were polysubstance drug users and unemployed (Mills et al., 2012) .
Here, we introduced COPE in Sweden, and conducted a pilot study to evaluate its safety and feasibility in a sample of women with current DSM-IV-TR PTSD and AD, but without current illicit drug abuse or dependence (American Psychiatric Association, 2000) , where most participants were employed. This is warranted as: AUD is highly prevalent (Grant et al., 2015) ; more research on the treatment of comorbid PTSD and AUD is needed (Ralevski et al., 2014) ; and apart from a case report , there are no prior data on how COPE will perform in this group. COPE has not previously been tested in the Swedish healthcare system. We hypothesized that COPE would be safe and its implementation feasible in regular Swedish clinical practice. Reductions in PTSD and depression symptom severity, and alcohol consumption were hypothesized to follow treatment completion, as in the earlier case report , as were reductions in alcohol craving and dependence severity.
METHODS
The study was approved by the Stockholm Regional Ethics Review Board, and conducted at a Karolinska Institute affiliated outpatient unit providing treatment for women with AUD. Patients seeking treatment at the unit were offered evaluation using the Structured Clinical Interview for DSM Diagnosis (SCID-I) (First et al., 1996) and the Life Events Checklist (LEC) (Gray et al., 2004; Paunovic and Ost, 2005) , administered by a psychiatrist or clinical psychologist. Approximately 50% of those seeking treatment at the unit have current PTSD. Participants were recruited among treatment-seeking patients. Inclusion criteria were DSM-IV-TR current diagnoses of PTSD and AD (American Psychiatric Association, 2000) . Exclusion criteria were current suicidal ideation with a high risk of self-harm or suicide, current psychotic disorder, insufficient memory of the index trauma, dissociation which affected the patient more than her PTSD, living under threat of violence or currently in a violent relationship, and a current SUD other than alcohol or nicotine. Eligible subjects were given verbal and written information about the study and provided written informed consent. After inclusion, demographic data were collected and participants underwent additional assessment.
The Clinician-Administered PTSD Scale-Diagnostic Version (CAPS-DX), a structured interview that corresponds to the DSM-IV-TR criteria for PTSD, was used to assess PTSD symptom severity (range 0-136, higher scores indicate more severe PTSD) (Weathers et al., 2001; Paunovic and Ost, 2005) . CAPS-DX was administered at baseline and 1 week after COPE session 12. The Alcohol Use Disorder Identification Test (AUDIT) (Saunders et al., 1993) can be used to assess the severity of AD (Donovan et al., 2006) , and was so at baseline and 1 week after COPE session 12. The Drug Use Disorder Identification Test (DUDIT) was used at baseline to assess drug use (Berman et al., 2005) . The suicidality section of the MINI International Neuropsychiatric Interview (MINI) was used at baseline and 1 week after COPE session 12 (Sheehan et al., 1998) . Four instruments were administered at baseline, before each COPE session, 1 week, and 1 month after COPE session 12: the PTSD Checklist-Civilian Version (PCL-C) (Blanchard et al., 1996) ; the Time-Line Follow-Back (TLFB) (Sobell et al., 1979) ; the Penn Alcohol Craving Scale (PACS) (Flannery et al., 1999) ; and the Beck Depression Inventory-Second Edition (BDI-II) (Beck et al., 1996) . The PTSD Checklist-Civilian Version (PCL-C) is a standardized self-report rating scale comprising 17 items that correspond to diagnostic criteria for PTSD (range 17-85, higher scores indicate more severe symptoms) (Blanchard et al., 1996) . Time-Line Follow-Back (TLFB) was used to obtain quantitative drinking measures (Sobell et al., 1979) . TLFB uses self-report to obtain estimates of daily drinking. Grams of alcohol consumed per week and percent heavy drinking days during the assessed time frame (at baseline: the preceding 90 days, and at each session and follow-up: the time since the last visit) were derived from the TLFB. Heavy drinking days were defined as days when a female consumes more alcohol than that in 3 standard drinks, each containing 14 grams of alcohol. The Penn Alcohol Craving Scale (PACS) is a 5-item self-report scale to assess alcohol craving in the preceding week (range 0-30, higher scores indicate more severe craving) (Flannery et al., 1999) . The Beck Depression Inventory-Second Edition (BDI-II) is a rating scale for severity of depressive symptoms (range 0-63, higher scores indicate more severe depression) (Beck et al., 1996) . At follow-up 1 week after COPE session 12, participants were asked whether they had been exposed to any additional trauma. Participants who did not complete all 12 COPE sessions were not asked to follow-ups.
Patients received COPE (Killeen et al., 2011; Mills et al., 2012; Back et al., 2015) , that is, twelve 90-minute sessions, typically delivered weekly, but with flexibility allowed to accommodate patient schedules or missed sessions. No limit for treatment duration, that is, how many weeks the sessions could be spread over, was set, as we had not noted such limits in previous studies (Mills et al., 2012; Foa et al., 2013) , and this was a pilot study to test COPE in Swedish clinical practice. Patient goals pertaining to AD included abstinence and controlled drinking. A clinical psychologist trained in CBT, PE, and COPE delivered COPE. The psychologist received supervision for the duration of the study. Participants were also offered standard treatment for AD, that is, nonspecific psychosocial treatment for AUD, outpatient counseling, motivational interviewing (MI), relapse prevention, and biofeedback, at the unit, in parallel with COPE. In addition, participants could access any type of psychiatric and SUD treatment available, including outpatient counseling, inpatient or outpatient detoxification, residential rehabilitation, and pharmacotherapies.
Statistical analyses were conducted using repeated measures general linear models in Statistica Version 13 (Tulsa, OK). For the majority of outcomes (PCL-C, BDI-II, TLFB, and PACS), the within-subject factor included 4 time points: baseline (pretreatment), session 12, 1-week follow-up, and 1-month follow-up. For the CAPS-DX and AUDIT measures, the within-subject factor included the pretreatment and 1-week follow-up time points. Missing data were imputed (last observation carried backward for a single rating at baseline, last observation carried forward for all others), and intention-to-treat analyses were conducted. Significance was set at P <.05 for all models. Cohen d z was calculated by hand. Treatment completion was defined as completing all 12 COPE sessions, and noncompletion as completing fewer than 12 sessions. Baseline differences between completers and noncompleters were examined using t tests for continuous variables and chi-square-tests for categorical variables.
Safety and Feasibility
Safety was defined as no adverse events occurring during study participation. Adverse events were defined as increased reported suicidality and alcohol relapses, that is drinking equal or larger amounts of alcohol as when the AUD was most problematic, according to participant self-report.
Good feasibility was defined as COPE being provided in the Swedish healthcare system by existing staff, with adequate training and supervision (Back et al., 2015) ; a majority (>85%) of outpatients with PTSD and AUD being eligible for participation; and treatment attendance and completion rates similar to those previously reported (Mills et al., 2012; Roberts et al., 2015) .
RESULTS

Sample Recruitment and Retention
Twenty-four individuals were assessed, and 23 of these were eligible to participate (Fig. 1 ). An exclusion was due to not meeting diagnostic criteria for current PTSD and a withdrawal to a move to another part of the country. The remaining individuals (n ¼ 22) all chose to participate in the study. Of the participants included, 15 (68.2%) completed all 12 sessions of COPE. All 15 completers came to both follow-ups (Fig. 1) . Those who discontinued treatment did so after 2 to 10 sessions (M ¼ 5.4 sessions, S ¼ 3.6). They did so for different reasons: 4 patients citing that they were happy with the results achieved and felt they did not need more treatment (4 of 7 [57.1%]), 1 because of a report to social services, in accordance with Swedish legislation (1 of 7 [14.3%]), 1 because COPE was felt to be too anxiety-provoking (1 of 7 [14.3%]), and 1 for unknown reasons, although COPE-related anxiety was denied (1 of 7 [14.3%]). They did not complete followup assessments.
There were no significant differences between completers and noncompleters on any of the baseline characteristics, including demographics, trauma history, psychiatric health, and AD (Table 1) . However, the statistical analyses may have been underpowered to detect differences.
Treatment Exposure
All 22 participants attended at least 2 COPE sessions. The mean number of sessions attended was 9.9 (SD ¼ 3.4). All but 1 participant were enrolled in standard SUD treatment at the time of study enrollment. The majority continued to receive standard treatment in parallel with COPE, at least during part of the COPE treatment, with nonspecific psychosocial treatment for AUD being the most common intervention. Pharmacological treatment for psychiatric comorbidity was prescribed for some of the participants. Nine of the subjects (40.9%) received disulfiram or naltrexone prescriptions for part of their COPE treatment duration.
Safety and Feasibility
No adverse events were encountered during study participation. There were no reports of increased suicidality during treatment, or, for completers, the week after it. There were no reported relapses to drinking equal or larger amounts than when the AUD was most problematic, according to patient self-reports. All but 1 patient who discontinued COPE stayed in contact with the unit, and any adverse events post-COPE would have been captured, but none was noted.
Concurrent Treatment of PTSD and SUDs using Prolonged Exposure was provided in the Swedish healthcare system by existing staff, with adequate training and supervision (Back et al., 2015) . Of the assessed patients with PTSD and AUD, 95.8% were eligible to participate. Treatment attendance was 1.98 times as high and treatment completion 3.79 times as high as in a previously reported trial (Mills et al., 2012) . Furthermore, treatment attendance (mean number of sessions attended 9.9, and proportion of available sessions attended 82.6%) was higher, and the completion rate at the upper end of those reported in a recent meta-analysis of psychological interventions for PTSD and comorbid SUD, where varying definitions of treatment completion were used (Roberts et al., 2015) .
PTSD Outcomes
There was a significant reduction in PTSD symptom severity from baseline to follow-up. Clinician-rated PTSD symptom severity (CAPS-DX) was significantly reduced after treatment (F [1, 21 ] ¼ 29.6, P < 0.001, Cohen d z ¼ 1.16; Fig. 2A) , as was self-rated symptom severity (PCL-C) (F [3, 63] ¼ 23.9, P < 0.001, Cohen d z ¼ 1.19; Fig. 2B.) . Ten (66.7%) of the 15 completers no longer filled the diagnostic criteria for PTSD at the 1-week follow-up. Depression symptom severity (BDI-II) was also significantly reduced
Alcohol Outcomes
Alcohol consumption (TLFB) was significantly reduced (F [3, 63] 
DISCUSSION
Posttraumatic stress disorder comorbidity is highly prevalent among individuals seeking treatment for SUD (McCauley et al., 2012) . More research on treatment for comorbid PTSD and SUD is needed (Berenz and Coffey, 2012; van Dam et al., 2012; Ralevski et al., 2014; Roberts et al., 2015) . Here, we gave COPE, a manual-based type of integrated trauma-focused CBT for PTSD and SUD (Back et al., 2015) , at an outpatient unit for women with AUD in Sweden, and evaluated its safety and feasibility. Our data support the safety of COPE in women with comorbid PTSD and AD, as no adverse events (ie, increased suicidality or alcohol relapses, which means drinking equal or larger amounts of alcohol as when the AUD was most problematic) were observed throughout the duration of the study. Such adverse events were also absent among those who discontinued COPE, but remained in contact with the unit, where any adverse events would have been captured. These observations are in agreement with previously published findings (Killeen et al., 2011; Mills et al., 2012) . Together with a recent review (Flanagan et al., 2016) , these data should allay concerns that trauma-focused psychological treatment with exposure for PTSD promotes substance use and relapse (Riggs et al., 2003; Becker et al., 2004) . Thus, these observations pave the way for research on, and implementation of, integrated exposurebased treatment for comorbid PTSD and SUD.
Providing COPE in the Swedish public healthcare system was deemed feasible. COPE was provided by existing staff, with adequate training and supervision (Back et al., 2015) . The vast majority of patients with PTSD and AUD (95.8%) were eligible to participate in the study. Treatment attendance and completion were higher than in a previous trial (Mills et al., 2012) , probably due to a higher level of functioning among the patients in this pilot study. Furthermore, treatment attendance was higher, and completion rates at the upper end of the range reported in a recent meta-analysis of psychological interventions for PTSD and comorbid SUD (Roberts et al., 2015) , even when strict criteria of treatment completion, that is, attending all 12 COPE sessions, were applied. The completion rate was around 70%. Attrition did not appear to be systematic, as dropouts did not differ from completers on a wide range of baseline characteristics. However, due to the small sample size, the statistical power to detect differences is limited and undetected differences may exist. 
Limitations
Because our study was primarily designed to evaluate safety and feasibility, it had no control arm, and we can therefore not make definitive claims of efficacy or effectiveness. Despite its obvious limitations, our data provide suggestive initial evidence that COPE may improve PTSD and depression symptom severity, and also alcohol craving, consumption, and dependence severity in this clinical population, which has more severe PTSD and AUD (Blanco et al., 2013) and tends to have poorer treatment outcomes than those without the same comorbidity (Berenz and Coffey, 2012) .
All patients took more than 12 weeks to complete treatment and no limit was set on over how long a period the treatment could stretch. The timeframe for treatment was likely longer than in a previously reported study, where 40% of patients were still receiving COPE after 3 months (Mills et al., 2012) . Impairments associated with PTSD-SUD comorbidity may require a longer duration of time for treatment completion. Yet, in future studies, we will use a time limit.
The TLFB has been shown to be reliable in alcohol abusers (Sobell et al., 1979) , and also psychiatric outpatients with severe mental illness (Carey et al., 2004) . Using biomarkers of alcohol consumption, in addition to the TLFB, could, however, have strengthened this pilot study. The study could also have been strengthened by a longer followup period.
CONCLUSIONS
Concurrent Treatment of PTSD and SUDs using Prolonged Exposure is a safe and feasible treatment for treatmentseeking women with PTSD and AD in outpatient care. Our findings provide initial evidence suggestive of efficacy of this treatment for both PTSD and AD symptoms. Randomized controlled trials (RCTs) will be needed to conclusively establish efficacy and effectiveness. More research is warranted based on the present findings and the current literature on PTSD and comorbid SUD, highlighting the need for welldesigned studies and replication of those already conducted (van Dam et al., 2012; Ralevski et al., 2014; Roberts et al., 2015; Flanagan et al., 2016) . Based on the data reported here, an RCT is underway. 
